Hoxd4 and Rarg interact synergistically in the specification of the cervical vertebrae.
We show that, relative to single null mutants, mice bearing mutations in both Hoxd4 and Rarg display malformations of the basioccipital bone, and first (C1) and second cervical vertebrae (C2) at increased penetrance and expressivity, demonstrating synergy between Hoxd4 and Rarg in the specification of the cervical skeleton. In contrast to Rarg mutants, retinoic acid (RA) treatment on embryonic day 10.5 of Hoxd4 single or Hoxd4;Rarg double mutants does not rescue normal development of C2. Somitic expression of Hoxd4 is not altered in wild-type or Rarg mutant animals before or after RA treatment on day 10.5, suggesting that Hoxd4 and Rarg act in parallel to regulate the expression of target genes directing skeletogenesis.